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IS : 7942 - 1976

`-Indian Standard
CODE OF PRACTICE FOR DAYLIGHTING OF EDUCATIONAL BUILDINGS
0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution on 28 January 1976, after the draft finalized by the Functional Requirements in Buildings Sectional Committee had been approved by the Civil Engineering Division Council.
0.2 Good lighting is an essential ingredient of a successful educational building. A careful and informed approach to lighting design is particularly important in schools for they contain a very wide range of activities embracing a complex array of different visual tasks. It is desirable to provide good lighting conditions for children and young people during their school hours, so that they may develop the habit of using their eyes intelligently and carry into later life an awareness of the value of good lighting conditions. 0.3 The human field surrounding eye is sensitive to light in the direct it to a cone of about 70". line of sight and the

0.4 Methods of planning suggested in this standard are subjected to continuous research and changes from time to time and the designer should keep in view of the need to modify designs on the basis of new experience. 0.5 Data given in IS : 2440-1968" and IS : 3646 (Part useful in planning daylighting of educational buildings. II) 1966$ will be

0.6 In formulating the code, assistance has been derived from `Design for Daylighting' published by Central Building Research Institute, Roorkee.

1. SCOPE 1.1 This code covers the principle and practice of daylighting of educational buildings with special reference to teaching, laboratory and working areas including libraries and reading rooms.
*Guide for daylighting of buildings (Jirst reuision ). tCode of practice for interior illumination : Part II Schedule for values of illumination glare index.

and
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2. TERMINOLOGY 2.0 For the purpose of this standard the following definitions shall apply. of any point on the celestial 2.1 Altitude (0) - The angular distance sphere, measured from the horizon, on the great circle passing through the body and the zenith. angle measured between the meridians passing 2.2 Azimuth (4) -The through the north point and the point in question (point C in Fig. 1).

REFERENCES 0 - Observer's Station C - Celestial Body z - Zenith NA - Nadir 1N- Geographical North

S-

Geographical South Geographical East W - Geographical West Jvf - Celestial North Pole SP - Celestial South Pole
E-

FIG. 1 AZIMUTH OF A CELESTIAL BODY 2.3 Candela (Cd) SI unit of luminous intensity. Candela = 1 lumen per steradian.

Design Sky -This is the clear sky corresponding to _a solar 2.4 Clear altitude of 15". The relative luminance of the sky relative to zenith opposite to the sun is constant for a given altitude up to 15" and beyond 15" it The corresdecreases as the altitude of the angle of observation increases. ponding exterior design illumination is taken as 8 000 lux from the entire sky vault, direct sunlight being excluded. 2.5 Coloar Rendering of object in comparison illuminant. - General with their expression for the colour colour appearance under appearance a reference

2.6 Contrast - The subjective assessment of the difference in appearance of the two parts of a field of view seen simultaneously or successively hence 4

I8 : 7942 - 1976 luminosity brightness contrast, lightness contrast, colour contrast or simultaneous contrast. Objectively it is the relative difference of luminance between two parts of the field of view. 2.7 Daylight Factor - Is a measure of the total daylight illumination at a point on a given plane expressed as a ratio (percentage) which the illumination at the point on the given plane bears to the simultaneous illumination on a horizontal plane due to the clear design sky at an external point open to the whole sky vault, direct sunlight being excluded. The components of the daylight factor are the following : a) The Sky Component - It is the fraction of light from the portion of the sky visible from the point. b) The Reflected Comjonent - It is the fraction of light due to reflections from interior and exterior surfaces. 2.8 Fenestration - Any opening or arrangement of openings (Normally filled with media for the controlled admission of daylight).
2.9 Glare-The discomfort or impairment of vision experienced when parts of the visual field are excessively bright in relation to the general surroundings.

2.10 Lumen (Lm) - SI unit of luminous flux. The luminous flux emitted within unit solid angle (one steradian) by a point source having uniform intensity of one candela. 2.11 Luminance [(at a Point of a Surface in a Given Direction) (Commonly Known as Brightness)] - The quotient of the luminous intensity in the given direction of an element of the surface containing the point under consideration by the orthogonally projected area of the element on a plane perpendicular to the given direction. Unit : Candela per square metre (Cd/ms) 2.12 Lux (lx) - SI unit of illuminance : Illuminance produced by a luminous flux of 1 lumen uniformly distributed over 1 square metre. 11, = g 2.13 Orientation-The direction. position of a building with respect to compass
~1) -

2.14 Reflectance/Reflection factor (p cl/p radiant or luminous flux to the incident flux.

Ratio of the reflected

2.15 Working Plane-The plane (real or imaginary) at which work is usually done and therefore on which illumination is specified and measured. Unless otherwise indicated it is assumed to be horizontal at a height 0.85 m. In educational buildings it may vary from 0.60 to 0.90 m depending on the age of students and type of task carried out. .5

IS : 7942 - 1976 3. VISUAL TASKS IN EDUCATION

3.1 Generally, tasks in the educative process can be either close up focus tasks like reading, writing, painting or sewing or distant focus ones like chalk board reading, seeing models, displays or distant objects. There are variations even in close up tasks since the types, papers, pencils and inks all vary, in quality, texture and reflectance. 3.2 The visibility of a task or object depends on its size, its contrast with its background and its detail. All these factors are interrelated. Visibility is improved when the contrast with the background is increased to a maximum. 4. STANDARDS OF ILLUMINATION (ILLUMINANCE)

4.1 The illumination (illuminance) of a task should be adequate both in the quantity as well as in the quality. The quantity of illumination (illuminance) is the amount of light incident on the task while quality takes into consideration factors, such as glare and colour. 4.2 The various types of task normally encountered in educational processes and the amount of illumination (illuminance) required for their satisfactory performance are listed in Table 1. 4.2.1 The levels of lighting recommended in Table 1 are those to be made available on the working plane as well as walls and chalk boards where students vision is directed.
TABLE 1 RECOMMENDED ILLUMINATION LEVELS FOR EDUCATIONAL BUILDINGS
VBUAL TASK

ON WORK

AREAS

SL No. (1) 9

SUGGESTED ILLUMIN.~TI~N LEvm w4

CORRESPONDING DAYLIGHT FACTOR

(2)
Class-room desk top chalk boards Laboratories Library-reading Toilets Manual training Children with defective vision tables Drawing, typing, sewing

(3) 150-300 200-300 150-300 300 150 150 (Special lighting to be provided)

(4) 1.9-3.8 2.5-3.8 1.9-3.8 3.8 1.9 1.9

ii) iii) iv) v) vi) vii)

NOTE - The levels suggested in this table do not take into account the decrease in illumination due to occupancy (and the variations in the reflectances of school uniforms) and should be used as a guide only. However, in the first instance, these reductions can be treated as negligible.
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IS : 7942 - 1976 5. FACTORS TO BE CONSIDERED IN SCHOOL LIGHTING

5.1 Teaching spaces in schools cater to the needs of a wide spectrum of students involving several age groups. The eye of children in the lowest age groups is in its formative stage when schooling begins. Since vision is aided by memory and memory relates to objects once seen, it follows, that in order to identify objects for the first time a higher level of lighting is required. This is true especially in the low grade schools. 5.2 Since daylighting is provided through side windows the orientation of the windows in respect of the cardinal directions has to be considered since the percolation of sunlight may not be desirable in all cases. 5.2.1 In India, especially in latitudes less than 23"N such incursion is inevitable for any orientation and suitable overhangs for east, south and west oriented apertures will have to be provided. 5.3 There is also an increase in internal daylight from design time to noon (there is a decrease thereafter) which tends to make interiors brighten up The extent of such increase can be ascertained from Fig. 2. considerably. This figure does not include the excess due to direct and externally reflected sunlight entering the room.
"

I

15'

30'

45'

50*

75*

SOLAR

ALTITUDE

FIG. 2 CURVE SHOWINGTHE INCREASE IN INTERIOR DAYLIGHTING OVER DESIGN VALUE (15" SOLAR ALTITUDEREFERS TO THE DESIGN TIME ANDA DESIGNILLUMINATION OF 1 *O) 5.4 The common practice in school buildings is to have a corridor for movement. Windows located on walls of the corridor are least useful as 7

IS : 7942 - 1976 daylighting apertures and should not be considered Only windows on an external wall are really useful. for daylighting.

5.5 Unilateral lighting from a row of windows on one wall tend to produce undersirable variations of brightness on any internal area and wherever practicable windows on opposite or adjacent walls should be provided. 5.6 Tall windows allow daylight to reach rear portions of the room, whereas wide windows of the same area ensure a spread of daylight parallel to the window but to a reduced depth within the room. Sill height of windows play a significant part in the proper balance of daylight on walls and table tops. The most effective distribution occurs when the sill height is between 0.90 and I.05 m for a ceiling located between 3 and 3.5 m. 6. GENERAL INSTRUCTIONS

6.1 Chalk Boards and Display Charts 6.1.1 The chalk boards should be painted matt black or pale green. In the former case the reflection factor in use should be of the order of 15 percent and in the latter around 25-30 percent. 6.1.2 The location of the chalk boards should be on the walls adjacent to the window wall and placed such that the mid vertical line of the board lies between one half and two-thirds the depth of the room. This is to ensure that the glare due to windows at students' seat area is minimized. The height of the lower edge of the board should be well within the line of sight of the pupils sitting in front. 6.1.3 The minimum student seating distance from the chalk board should be not less than 2.50 m. 6.1.4 Display charts should have a matt surface and the contrast between the letters and background as well as size of letters adequate to ensure easy readability from any point in the class room. 6.2 Laboratory Work Benches 6.2.1 The orientations of work benches in relation to window walls depend on the type of work done. Where high levels of daylight are required, as for instance, in microscope work these tables should be along the window wall with the students facing the windows. 6.2.2 In other laboratory work, orientation of tables perpendicular to the window wall and located between adjacent windows is recommended. 6.3 Student Seating in Relation to Glare from Windows 6.3.1 While no hard and fast rules can be laid down it is suggested that the angle between the sight from the student to the farthest window edge and the normal to the desk length is within 50". While individual desks can be oriented to meet this requirements it may not be possible to ensure this stipulation where more than two students occupy a bench. 8

fS ::7942 - 1976 6.4 Internal Wall Finish - From considerations of inter-reflections from internal and external surfaces it is desirable to have the ceiling white washed, The reflection factors of ceiling, walls off-white and floor terrazo finished. walls and floor surfaces should then lie in the range 0.80-0.70, 0.7-0.5 and 0.35-0.25 respectively. Walls may be tinted in any shade of colour consistent with aesthetic requirements but within the specified reflection factors.
6.5

Window Glazing

6.5.1 Window glasses have a tendency to collect dirt and hence a periodic cleaning schedule has to be stipulated, particularly for the winter months when the collection of dirt on glass reaches such high proportions that the transmission of light through the glass reaches very low values.
6.5.2 Use of plastics in place of glass should be done with caution many plastics will suffer a loss of light transmittance with age. since

6.5.3 The tendency to combine glazing with wire mesh on the same leaf (to ensure safety with economy) is not recommended in view of the difficulty in cleaning the glass surface adjacent to the mesh. 6.6

External Obstructions

for daylighting external obstructions play a vital Rows of trees parallel to window role in reducing the amount of daylight. A wall are more obstructive than those normal to it at the same distance. 6.0 m tall row of trees in front of a window at 6.0 m away may reduce the daylight factor by a half compared to a similar row of trees 15 m away when the reduction will be only about 10 percent (see 7.2.6). 6.6.2 The complexity of external obstruction and their influence on interior daylight makes it difficult to generalize the recommendations and every care will have to be dealt with on its merits.

6.6.1 In the planning

7. WINDOW

DESIGN

7.1 Clauses 7.1.1 to 7.2.6.5 give a simplified method of arriving at the window dimensions to provide a given daylight factor on the working plane in rooms whose floor area is less than 60 sq m and the proportions of the rectangular rooms with side lengths in the ratio of 2 : 3.
7.1.1 Since the location of the window(s) on the shorter or longer wall influence the availability of daylight at the centre of the room or the rear thereof, this factor has to be taken into consideration. 7.1.2 The relation between daylight factor at the centre of a room (or the rear of it, that is near the rear wall) and window area expressed as a percentage of floor area that will provide the daylight factor is shown in Fig. 3 and Fig. 4 for four possible situations, namely: (a) the aperture is just an opening in the wall, (b) the opening is glazed with 3 mm thick glass, (c) the glazed opening is a wooden window, and (d) the glazed opening is a 9
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metal window (it is to be noted that a wooden window frame cuts off more daylight as compared to metallic window frame). The abscissae are marked accordingly. 7.1.3 The effect of unobstructed windows on long or short wall on the daylight availability at the centre of a room or its rear can be ascertained from Fig. 3 and Fig. 4. In arriving at the results given in Fig. 3 and Fig. 4 the following assumptions were made: a) Interior of the room possesses the following and reflection factors;

: 45-50 percent, 2) Ceiling : 70-75 percent, 3) Floor : 25-30 percent.
b) Ceiling c) Windows d) Combined e) Ground f) No external height are provided thickness reflection

1) Walls

is taken to be 2.75 m; with louvers to cut the incursion is taken as 0.25; and of sunlight; of wall and width of louver is taken to be 60 cm;

factor

obstruction.

7.1.4 The fenestration percentage of floor area arrived at by using Fig. 3, Fig. 4 and Table 1 is expected to provide the required amount of daylight at the point in question. However, the presence of dirt on glass reduces the quantity of light entering the room and the glazing has to be cleaned periodically. The area of the window arrived at may be split into two or three and located on the window wall provide uniformly distributed The sill height should be between daylighting on the working planes. 75 to 105 cm to get the maximum advantage of vertical and horizontal plane The need to provide suitable louvers or overhangs to avoid illumination. direct sunshine should be considered. 7.2 Lux G&d Method -The percent accuracy to lux grid method may be used within 10

a) assess the illumination level on the working surfaces as provided by a given arrangement b) calculate window working places. 7.2.1 The grid (Fig. sizes to give 5 and 6) desired

plane or other horizontal of windows, and levels on the

illumination the window

represent

wall of a room

above the working plane. The window wall is divided into small squares and each square contains a few dots and a few crosses. The system is symmetrical about the vertical line PTpassing through the point P. The horizontal PW through P corresponds to the plane of reference, usually the working plane. By drawing the elevation of the window on the grid and counting the number of dots and crosses within the window outline, the illumination can be found. If the desired illumination is known, the size of the windows, can also be determined.

12

FIG. 5 LUX-GRID I FORDAYLIGHTING DESIGN OF SIDE-LIT WINDOWS IN ABSENCEOF EXTERNAL OBSTRUCTIONS
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IS : 7942 - 1976
7.2.2 The grid is based on measurements availability all over India and incorporated of sky luminance and daylight in IS : 2440-1968".

7.2.3 Size of Grid - The squares' on the grid have a scale dimension relative to the distance of a particular point on the working plane (where illumination is to be found) from the window wall measured normally from the plane of the glazing. Unit distance on the grid is one-tenth the distance between the point on the working plane and window plane. For example, if the point on the working plane is located 375 cm from the window wall, each side of the small grid is 37.5 cm. 7.2.4 Sill-Height of Window - Since illumination on the horizontal working plane comes mostly from that part of the window which is above its level, the sill of the window should be arranged either at or above the working plane height. Where due to special purposes, the sill is below the level of working plane only the dots and crosses above the working plane level will contribute to the daylight significantly. 7.2.5 Lux-Grid I for Use with Negligible External Obstructions - Figure 5 shows lux-grid to be used for determining the illumination when obstruction outside the windows are at a distance more than three times their own height from the window. 7.2.5.1 Dots and crosses - In Fig. 5, one dot has a value of 0.5 lux and one cross has a value of 2.0 lux. 7.2.5.2 Correction factor for interiorjnish - Illumination level calculated using lux-grid I, shall be corrected for interior finishes of the room (and of different reflectance) using figures in Table 2. 7.2.5.3 Limitations of the method (see also 7.2.5)

:

4

It is assumed that the ground outside the window has a reflection factor of 0.25 that is, grass with some brick or concrete paving. The ceiling is 2.75 m above the floor level, at the supports pitched or flat. It is assumed that the window has a 60 cm box type louver around or a 60 cm horizontal louver. It is supposed to be glazed. When a verandah or overhang obstructs the window, the portion of the window obscured from the point of observation as seen projected on the window plane should be treated as not contributing to the daylighting of the point in question. given in

b)
C)

7.2.5.4 Illustratine example -An worked example has been Appendix A (see also 7.2.6.5) to explain the use of the method.

NOTE - The example in Appendix A deals with determination of total illumination due to two windows with external obstructions, wherein both Lux-grid I and II have been involved. *Guide for daylighting of buildings (Jirst revision ).

15

IS : 7942- 1976 7.2.6 Lux-grid IIfor Use in Presence of External Obstructions - Figure 6 shows lux-grid to be used for determining the illumination when obstruction (having reflection factor lying between 0.4 and 0.6) outside the windows are at a distance three times or less their own height from the window.
7.2.6.1 Circle, dots and crosses - In Fig. 6 (Lux-grid II) in addition to dots and crosses inside each grid, a circle enclosing a few dots and crosses is present. The dots and crosses within the circle correspond to the daylight contributed by obstructions, while those outside the circle represent the contribution due to the unobstructed window including all external reflections. One dot has a value of 0.5 lux, one cross outside the circle has a value of 2.0 lux and one cross inside the circle has a value of 1 .O lux. 7.2.6.2 Correction factor,for interior,finish - Illumination levels calculated using lux-grid II, shall be corrected for interior finishes of the room (and of different reflectance) using figures in Table 3. 7.2.6.3 To estimate the available daylight at a point, the outline of the window and the obstruction are projected on the lux-grid using proper scales corresponding to the distances of window and obstruction from the point in question (see 7.2.3). 7.2.6.4 Depending on the height H and distance D of the obstruction from the point and window wall respectively, four cases arise : D > 3H : This case can be dealt as unobstructed as far as daylighting is concerned and lux-grid I (see 7.2.3) shall be used.

a>

b)

1.5 H<D<3H: First Step -The

cl

contribution due to unobstructed portion of the window using lux-grid I (see 7.2.5) and lux-grid II should be found out and the mean value taken. Second Step -The contribution due to the obstructed portion by counting the dots and crosses within the enclosed circle (in the obstructed part) should be found out using lux-grid II and the value so obtained be multiplied by a factor 1.8. Third Step - The values obtained in the above two steps should bc added. 0.5 H< DGl.5 H: The contributions of the unobstructed and obstructed portions of the window should be found out using lux-grid II separately and the values be added. part should be found out using lux-grid II. Second Step - The daylight due to obstructed part should be found out using lux-grid II and the value so obtained be reduced by 50 per cent. Third Step - The values obtained in the above two steps should be added. 16 DGO.5 H: First Step - The daylight due to unobstructed
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TABLE

2

CORRECTION

FACTORS

PER SQUARE

(ax a)-LUX

(Clause 7.2.5.2)
DISTANCE OF POINT FROM THE SIDEOF ONE SQUARE INTHE GRID,~ (2) cm

WINDOW,
$1 cm

'

FLOOR AREA W-ITHIN lo-25 m2 L c3 A' BZ (3) (4) (5)

.)I, A'

FLOOR AREA WITHIN 25-50 ma

B2

C3

'

'

A'

FLOOR AREA WITHIN 50-100 m2 L c3 BZ

(9)

(10)
-1.2 -2.0 -2.8 -3.5 -4.2 -4.8 -5.3 -5.8 -6.2 -6.6 -6.9 -7.1 -7.3 -7.5

(11)

900 840 780 720 z: :zz 420 3"g 240 180 120

:: 78 72 z: 54 :; 3": 24

$26.6 i-22.2 + 18.0 + 14.3 -I_IO.8 + 7.6 + 4.7 + 2.1 82.1 - 3.8 - 5.2 - 6.2 7.0

+ 18.0 t14.7 1-11.7 + 8.8 + 6.2 + 3.8 + 1.6 -O2.0 - 3.5 - 4.8 - 5.8 - 6.6 - 7.1

t-9.5 +7-3 +5.2 +3.3 -+I.6 0 -1.4 -2.7 -3.9 -4.9 -5.7 --64 -6.9 -7.3

+9.5 ;7.3 +5.2 +3.3 +1.6 0 -1.4 -2.7 -3.9 -4.9 -5.7 -6.4 -6.9 -7.3

+52
t3.6 `CO -0.7 -1.9 -3.0 4.0 -4.8 -5.5 -6.2 -6.7 -7.1 -7.4

+1.0 0 -1.2 -2.1 -3.0 -3.8 -4.5 -5.2 -5.7 -6.2 -6,7 -7.0 -7.3 -7.4

+1.0

-3.0 -3.8 4.5 -5.2 -5.7 -6.2 -6.7 -7.0 -7.3 -7.4

2.2 -2.1

-3.3 -3.9 -4.4 -4.9 -5.3 -5.7 -6.1 -6.4 -6.7 -6.9 -7.1 -7.3 -7.4 -7.5

NOTE 1 -Finish A ceiling white (reflection factor floor grey (reflection factor = 0.3).

0.7 to 0,8), walls off white (reflection factor = 0.45 to 0.55) and

NOTE 2 NOTE 3 -

Finish B ceiling off white, walls off white and floor grey. Finish C ceiling off white, walls dark (reflection factor = 0.25 to 0.3) and floor grey.

TABLE 3

CORRECTION

FACTORS

PER SQtiARE

(tox a)-LUX

(Ckwse 7.2.6.2)

DISTANCE SIDEOF ONE OFPOMT FROM THE SQUARE r WINDOW, IN THE d GRID, a

FLOOR AREA WITHIN lo-25 ma A

A'
(3)

BS
(4)

cs
(5)

1 I

FLOOR AREA WXTHIN 25-50 ma L

FLOORAREA WITHIN I c
50-100 ma L

Al
(6)

BP
(7)

0
(a)

A'
(9)

BB
(lo)

CJ
(11)

3

(1)

(2)

cm 900

a40
780

+ $

7.2 z

+7*2 +5.9 :";:: $::z +0*7 -1-4 -1.9 -2.3 -2.6 -2.9

s

720 660 600 zii ~~~ 300 240
180

+3-a +2.9 +2.1 +1.3 `8'6 -0.6 -1.1 -1.6 -1.9 -2.3 -2.5 -2.8 -2.9

+3.a +2.9 +2.1 +I*3 -kg*6 -0.6 -1.1 -1.6 -1.9 -2.3 -2.6 -2.8 -2.9

f2.1 +1.4 -0.3 -o.a -1.2 -1.6 -1.9 -2.2 -2.5 -2.7 -2.8 -2.9

+;.a

; Ei +oo*9 0.9 1.5 2.1 2.5 2.8

--t a

120

+0*4 0 -0.5 -0.9 -1.2 -1.5 -1.8 -2.1 -2.3 -2.5 -2.7 -2.8 -2.9 -3.0

+;4 2.2 -1.2 -1.5 -1.8 -2.1 -2.3 -2.5 -2.7 -2.8 -2.9 -3.0

-0.5 --o.a -1.1 -1.4 -1.7 -1.9 -2.1 -2.3 -2.5 -2.6 -2.8 -2.9 -2.9 -3.0

-1.3 -1.6 -1.8 -1.9 -2.1 -2.3 -2.4 -2.6 -2.7 -2.8 -2.9 -2.9 -3.0 -3.0

NOTE 1 - Finish A ceiling white (reflection factor = 0.7 to 0.8), walls off white (reflection factor = 0.45 to 0.55) and floor grey (reflection factor = 0.3).
NOTE 2 NOTE 3 Finish B ceiling off white, walls off white and floor grey. Finish C ceiling off white, walls dark (reflection factor = 0.25 to 0.3) and floor grey.

IS : 7942 - 1976
in Appendix

7.2.6.5

Illustrative example - An worked out example A to explain the use of the method.

has been

given

NOTE- The example in Appendix A deals with determinations of total illumination due to two windows with external obstructions wherein methods for using both Lux-grid I and II have been involved.

APPENDIX (Clauses 7.2.5.4, 7.2.6.5

A andFig. 5 and6)

ILLUSTRATIVE EXAMPLE OF DESIGN OF WINDOWS WITH EXTERNAL OBSTRUCTION A-l. A-l.1 EXAMPLE

Consider (Fig. 7) a point P, at 6 m away from the window wall. Assume that the room in which the point is located has finish B, and floor area is approximately 43 m2. The room has two windows each of size 2.4 x 1.5 m2 at a sill height of 30 cm above the working plane symmetrically located with respect to point P,. The windows face an infinitely long parallel obstruction (reflectance 0.5) located at a distance of 18.0 m (D) from the windows and of height (H) 6.0 m above the working plane. This corresponds to case (b) of 7.2.6.4 where 1.5 H< D<3 H First Stej - The projection of the obstruction on the lux-grid I and II are shown in Fig. 8A and 8B. The contribution due to unobstructed portion of the windows using lux-grid I (Fig. 8A) and lux-grid II (Fig. 8B) are determined as follows. i) Use grid I (see Fig. 8A). The number of grid squares for unobstructed parts of window=4. Correction Total factor for interior finish B (Table 2) = - I.9 lux. correction for 4 squares =4 x ( - 1.9) = - 7.6 lux.

Illumination at P, from Fig. 8A: Crosses 16 := 32.0 Iux = 16.0 lux Dots 32 Total = 48.0 lux = -7.6 lux Correction Net illumination = 40.4 lux ii) Use grid II (see Fig. 8B). The number of grid squares for unobstructed part of windows is again 4 but these include now 28 crosses and 4 dots giving total illumination at Pi-28 x 1.0+4x 0.5=30.0 lux. Correction factor per square, using Table 3, = -0.8 lux lux. Hence total correction 4 x (-0.8) = -3.2 lux. Net illumination as given by lux-grid 11-30~0-3~2-26~8 19
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The mean values obtained from grid I and 11=$(40.4+26.8) =:33.6 part of the lux, which is net illumination From the unobs%ucted windows. Second Step - The number of squares enclosed by the obstructed part of the windows (Fig. 8B) = 16. Correction factor from Table 3= -0.8 lux Net correction = 16 x (-0.8) := -12.8 lux Total illumination at P, from Fig. 8B = 48.0 lux Crosses 48 = 8.0 lux Dots 16 - 56.0 lux Total = -12.8 lux Correction Net illumination=56.0-128=43.2 lux x 1.8 Net illumination due to obstructed portion of the windows=43.2 = 77.76 lux. Third Step - Total illumination due to both the windows=33,6+77.76 =111*36 lux. 21
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STANDARDS

REQUIREMENTS

IN BUILDINGS

Code of practice for sound insulation of non-industrial buildings Code of practice for daylighting of buildings (first reutik~~ ) Code of practice for accoustical design of auditoriums and conference halls Code of practice for industrial ventilation Code of practice for natural ventilation of residential buildings Code of practice for noise reduction in industrial buildings Guide for heat insulation of non-industrial buildings Safety requirements for floor and wall openings, railings and toe boards Recommendations for noise abatement in town planning Recommendations for buildings and facilities for the physically handicapped Code of practice for construction of underground air-raid shelters in natural soils

Code of practice for daylighting of factory buildings Code of functional requirements of hotels, restaurants and other food service establishments 7662 (Partii;:AzgjCode of practice for orientation of buildings: Part I Non-industrial

